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This invention relates to polyiodinated zenzoic acid 
derivatives, and is particularly concerned with derivatives 
of 2,4,6-triiodobenzoyloxyalkanoic acids having the 
formula 

Rt 

COOlJJHCOOH 
I I 

R3 NHR’ 

I 

(A) 
and to salts and lower-alkyl esters thereof. The inven 
tion also relates to methods for the preparation of said 
acids and esters. 

In the above general Formula A, R1 represents hydrogen 
or a lower-alkyl radical. The lower-alkyl radical prefer 
ably has from one to about four carbon atoms and thus 
includes such‘, groups as methyl, ethyl, propyl, isopropyl, 
butyl, isobutyli and the like. 

In the above general Formula A, R2 represents hydro— 
gen or a loiéér-alkanoyl radical. The lower-alkanoyl 
radical prefera‘ ly has from one to about six carbon atoms 
and thus includes such groups as formyl, acetyl, propio~ 
nyl, butyryl, isobutyryl, valeryl, caproyl, and the like. 

In the above general Formula A, R3 represents hydro 
gen or a lower-alkanoylamino radical. The l0wer-alka~ 
noylamino radical. The lower-alkanoylamino radical 
preferably has from one to about six carbon atoms and 
thus includes such groups as formylamino, acetylamino, 
propionylamino, butyrylamino, isobutyrylamino, valeryl~ 
amino, caproylamino, and the like. 
The compounds of the invention are prepared from 

known acids of the formula 

00011 

I I 

R3 

1 

(13) 

wherein R2 and R3 have the meanings given hereinabove. 
A metal salt of an acid of Formula B is caused to react 
with a lower-alkyl a-haloalkanoate of the formula 
XCH(R1)COOR4, wherein X is halogen, preferably chlo 
rine, bromine or iodine, R1 has the meaning given here 
inabove, and R4 represents a lower-alkyl radical. There 
is produced a benzoyloxy ester of the formula 

Rt 

OOOéHGOOR‘ 
I I 

R3 NHR2 

I 

(C) 

In the above general Formula C, R1, R2 and R3 have 
the meanings give hereinabove, and R4 represents a 
lower-alkyl radical; preferably having from one to about 
six carbon atoms, thus including such groups as methyl, 
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2 
ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, 
and the like. 
The reaction between a metal or ammonium salt of an 

acid of Formula B and a lower-alkyl a-haloalkanoate is 
a double decomposition reaction in which a metal or am~ 
monium halide is produced as a by-product along with 
the ester of Formula C. Any metal salt can be used in the 
reaction, although alkali metal salts, in particular the so 
dium salt, are preferred. A preferred method of carry 
log out the reaction comprises heating approximately equi 
molar quantities of the salt of acid B and the lower-alkyl 
a-haloalkanoate at a temperature between about 50° C. 
and 150° C. in an inert solvent. Suitable inert solvents 
are organic solvents having a considerabel degree of polar 
character, such as the lower-alkanols, dioxane or dimethyl 
formamide. The salt of the acid B can either be used 
directly or prepared in situ from the free acid by adding 
to the reaction mixture an equivalent amount of a base 
in the form of a metal or ammonium hydroxide, car 
bonate or bicarbonate. 

The acids of Formula A are produced by a selective 
hydrolysis of the esters of Formula C. There are sev 
eral parts of the structure C which are susceptible to by 
drolysis, namely, the terminal carboalkoxy group, the 
benzoate linkage, and the N-acyl groups which may be 
present in R2 and R3. According to the present inven 
tion, a method has been found for selectively hydrolyzing 

' the terminal carboalkoxy group without a?ecting the other 
hydrolyzabie radicals. The selective hydrolysis is car— 
ried out by heating the esters in the presence of an alkali 
metal hydroxide in aqueous-l-ower-alkanol solution. An 
equimoiar quantity of hydroxide or a slight excess is em 
’ployed and it is preferred to add it in portions to the hy 
drolysis mixture in order to avoid a large excess at any 
one time so that there will be little tendency to bring 
about hydrolysis of the benzoate linkage or of any N-acyl 
groups which may be present. The concentration of al 
kali in the hydrolysis reaction is of the order of magnitude 

'of 0.1 to 0.5 normal. The lower-alkanol, preferably 
methanol or ethanol, is present to an extent necessary to 
bring about solution of at least a portion of the ester C; 

i this occurs when the amounts of water and alkanol are 
about equal in volume. The hydrolysis is carried out by 
heating the mixture at a temperature between about 50° C. 
and 100° C. 

Alternatively, acids of Formula A where R2 represents 
a lower-alkanoyl radical can be prepared by acylation of 
the corresponding acid where R2 is hydrogen by heating 

' the latter with the appropriate acid halide or acid anhy 
dride in the presence of pyridine. 
Also within the scope of the invention are salts of 

the acids of Formula A. Preferred types of salts are 
those having cations which do not increase the toxicity 
of the compound as a whole toward animal organisms. 
These comprise the alkali metal salts, such as the sodium 
or potassium salts; the lower-alkaline earth metal salts, 
such as the magnesium or calcium salts; and the am 
monium or organic amine salts, such as the diethanol 
amine or N-methylglucamine salts. Other salts, however, 
including those having toxic cations, are useful in char 
acterizing the free acids, and as intermediates in puri 
?cation of the free ‘acids. 
The acids of Formula A are useful as X-ray contrast 

agents and are particularly valuable for visualizing the 
gallbladder (cholecystography). Upon either oral or 
intravenous administration at non-toxic dose levels (100 
mg./kg.) these compounds readily concentrate in the 
gallbladder so that it is readily visualized in X-ray pho 
tographs. The compounds A are administered orally 
either in the free acid form or in the form of a non-toxic 
salt. They are administered intravenously in the form 
of a water-soluble, non-toxic salt. 
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The esters of Formula C are useful as X-ray contrast 
agents and are particularly valuable for visualizing the 
bronchial tree (bronchography), and for hepatolien 
ography (visualization of the liver and spleen). For 
bronchography these compounds can be introduced into 
the lungs either as a ?nely divided dust or in an aqueous 
suspension prepared by the aid of emulsifying agents such 
as carboxymethylcellulose, polyvinylpyrrolidone, dextran 
and the like, for the purpose of delineating the morphol 
ogy of the bronchial tree. 
For hepatolienography the compounds of Formula C 

are administered intravenously in the form of an aque 
ous suspension of very ?nely divided particles. The 
compounds concentrate in the liver and spleen and are 
completely eliminated from the animal organism in a few 
days’ to a few weeks’ time. This is a distinct advantage 
over the known alkyl esters of the acids of Formula B 
which are eliminated from the animal organism only 
after periods of approximately a year. 
The structure of the compounds of the invention was 

established by the mode of synthesis and con?rmed by 
chemical analysis. 
The following examples will further illustrate the in 

vention without the latter being limited thereby. 
Example 1 

Ethyl (3,5-diacetamid0-2,4,6-trii0dobenzoyloxy)acetate 
[C; R1 is H, R2 is COCH3, R3 is CH3CONHR, R4 is 
C2H5].——A mixture of 63.6 g. (0.10 mole) of sodium 
3,S-diacetamido-2,4,G-triiodobenzoate and 14.7 g. (0.12 
mole) ‘of ethyl chloroacetate in 175 ml. of dimethyl 
formamide was heated on a steam bath with stirring for 
six hours. The reaction mixture was ?ltered while hot 
and the ?ltrate was diluted with cold water to a volume of 
500 ml. The solid material which had separated was 
collected by ?ltration and stirred with 500 ml. of 5% so 
dium bicarbonate solution. The product was again col 
lected by ?ltration, washed with water and with ether 
and dissolved in 300 ml. of hot dimethylformamide. The 
latter solution was ?ltered, 350 ml. of hot water was 
added, and after cooling the product was collected by 
?ltration and dried, giving 53 g. of ethyl (3,5-diacet 
amido - 2,4,6 - triiodobenzoyloxy)acetate, Ml’. 269.5 

270.5° C. (dec.)(corr.). 
Anal.—Calcd. for C15H15I3N2O6: C, 25.73; H, 2.15; 

I, 54.4. Found: C, 25.80; H, 2.77; I, 53.8. 
Ethyl (3,5-diacetamido-2,4,6-triiodobenzoyloxy)acetate 

was found to have an intraperitoneal toxicity (ALD50, ap 
proximate lethal dose) of greater than 8000 mg./kg., of 
body weight in the mouse. It was found ‘to be complete 
ly absorbed from the peritoneal cavity within seven days, 
thus indicating its usefulness as a hepatolienographic 
agent. 

Example 2 
Ethyl (3,5-dt'formylamino-2,4,6-triiodobenzoyloxy)ace 

rate [C; R1 is H, R2 is COH, R3 is HCONH, R4 is C2H5] 
can be prepared by replacement of the sodium 3,5-diaoet 
amido-2,4,6-triiodobenzoate in Example 1 by a molar 
equivalent amount of sodium 3,5-diformylamino-2,4,6 
triiodobenzoate. 

Example 3 
Ethyl (3,5-dipropionylaminn-2,4,6-tr?0dobenzoyloxy) 

acetate [C; R1 is H, R2 is COCHZCHH, R3 is 

CH3CH2CONH 
R4 is C3H5] can be prepared by replacement of the so 
dium 3,5-diaoetamido-2,4,6-triiodobenzoate in Example 
1 by a molar equivalent amount of sodium 3,5-dipro 
pionylamino-2,4,6-triiodobenzoate. 

Example 4 
Ethyl (3-aceraylamino-S-propionylamina-2,4,6-triiodo 

benzoyloxy)acetate [C; R1 is H, R2 is COCH3, R3 is 
CH3CH2CONH, R4 is C2H5] can be prepared by replace 
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ment of sodium 3,5-diacetamido-2,4,6-triiod0benzoate in 
Example 1 by a molar equivalent amount of sodium 3 
acetylamino-5-propionylamino-2,4,6-triiodobenzoate. 

Example 5 

Ethyl (3,5-dibutyrylaminc-2,4,6-triiodobenzoyloxy)ace 
tale [C; R1 is H, R2 is CO(CH2)2CH3, R3 is 

CH3 ( CH2) ZCONH 
R4 is C2H5] can be prepared by replacement of the so 
dium 3,5-dia-cetamido-2,4,6-triiodobenzoate in Example 
1 by a molar equivalent amount of sodium 3,5-dibutyryl 
amino-2,4,6-triiodobenzoate. 

Example 6 
Ethyl (3 -acetylamino - 5 -capr0ylamin0 - 2,4,6 - tri 

i0d0benz0yIoxy)-acetate [C; R1 is H, R2 is COCH3, R3 
is CH3(CH2)4CONH, R4 is C2H5] can be prepared by 
replacement of the sodium 3,5-diacetamido-2,4,6-triiodo~ 
benzoate in Example 1 by a molar equivalent amount of 
sodium 3-acetylamino-5-caproylamino~2,4,6-triiodobenzo 
ate. 

Example 7 
Ethyl (3 - propionylamino - 2,4,6-trt'i0d0benzoyloxy) 

acetate [C; R1 is H, R2 is COCH2CH3, R3 is H, R4 is 
C2H5] can be prepared by replacement of the sodium 3,5 
diacetamido-2,4,6-triiodobenzoate in Example 1 by a mo 
lar equivalent amount of sodium 3-propionylamino—2,4,6 
triiodobenzoate. 

Example 8 
Ethyl (3 - butyrylamino - 2,4,6 - triiod0benz0yl0xy) 

acetate [C; R1 is H, R2 is CO(CHZ)ZCH3, R3 is H, R4 is 
C2H5] can be prepared by replacement of the sodium 
3,S-diacetamido-2,4,6-triiodobenzoate in Example 1 by a 
molar equivalent amount of sodium 3-butyrylamino 
2,4,6-triiodobenzoate. 

Example 9 

Methyl (3,5 - diacelamt'do - 2,4,6 - triiodobenzoyloxy) 

acetate [C; R1 is H, R2 is COCH3, R3 is CH3CONH, R4 
is CH;,] can be prepared by replacement of the ethyl 
chloroacetate in Example 1 by a molar equivalent amount 
of methyl chloroacetate. 

Example 10 
n-Propyl (3,5 - diacetamido - 2,4,6 - triiodobenzoyl 

0xy)acetate [C; R1 is H, R2 is COCH3, R3 is CHgCONH, 
R4 is (CH2)2CH3] can be prepared by replacement of 
ethyl chloroacetate in Example 1 by a molar equivalent 
amount of propyl chloroacetate. 

Example 11 

isopropyl (3,5 - diacctamido - 2,4,6 - triz'odobenzoyl 

0xy)acetate [C; R1 is H, R2 is COCH3, R3 is CH3CONH, 
R4 is CH(CH3)2] can be prepared by replacement of the 
ethyl chloroacetate in Example 1 by a molar equivalent 
amount of isopropyl chloroacetate. 

Example 12 

n-Butyl (3,5 - diacetamido - 2,4,6 - triiodobenz0yl0xy) 

acetate [C; R1 is H, R2 is COCH3, R3 is CHQCONH, R4 
is (CHZ)3CH3] can be prepared ‘by replacement of the 
ethyl chloroacetate in Example 1 by a molar equivalent 
amount of n-butyl chloroacetate. 

Example 13 
n-Hexyl (3,5 - diacetamido - 2,4,6 - triiodoibehzoyl 

0xy)acetate [C; R1 is H, R2 is COCH3, R3 is CHQCONH, 
R4 is (CH2)5CH3] can be prepared by replacement of 
the ethyl chloroacetate in Example 1 by a molar equiva— 
lent amount of n-hexyl chloroacetate. 

Example 14 

Ethyl 2 - (3,5 - diacetamido - 2,4,6 - triiodobenzoyl 

oxy)pentan0ate [C; R1 is CH3(CH2)2, R2 is COCH3, R3 
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is CHaCONH, R4 is CZHE] can be prepared by replace 
ment of the ethyl chloroacetate in Example 1 by a molar 
equivalent amount of ethyl a-bromo-a-(n-propyl)acetate. 

Example 15 
Ethyl 2 - (3,5 - diacetamido - 2,4,6 - triiodobenzoyl 

oxy)hexan0ate [C; R1 is CH3(CH2)3, R2 is COCH3, R3 
is CH3CONH, R4 is C2H5] can be prepared by replace 
ment of the ethyl chloroacetate in Example 1 by a molar 
equivalent amount of ethyl a-bromo-a-(n-butyl)acetate. 

Example 16 

Ethyl 2 - (3,5 - diacetamido - 2,4,6 - triiodobenzoyil 
0xy)-3-methylbutanoate [C; R1 is (CH3)2CH, R2 is 
COCH3, R3 is CHSCONH, R4 is C2H5] can be prepared 
by replacement of the ethyl chloroacetate in Example 1 
by a molar equivalent amount of ethyl a-bromo-a~iso~ 
ro lacetate. 

P py Example 17 

Ethyl 2 - (3,5 - diacetamido - 2,4,6 - trix'odobenzoyl 

oxy)but¢m0ate [C; R1 is C2H5, R2 is COCH3, R3 is 
CH3CONH, R4 is CzHs]. . 
A mixture of 159 g. (0.25 mole) of sodium 3,5-di 

acetamido-2,4,6-triiodobenzoate and 54.5 g. (0.28 mole) 
of ethyl wbromobutyrate in 500 ml. of dimethylform 
amide was heated on a steam bath for ‘twenty hours. 
The reaction mixture was poured into 3 liters of dilute 
ammonium hydroxide, and the product which separated 
was collected by ?ltration and washed with water. The 
latter was recrystallized from 3 liters of 50% ethanol in 
water, using activated char-coal for decolorizing purposes, 
and dried at 100° C. for about ?fteen hours, giving 103 
g. of ethyl 2-(3,S-diacetamido—2,4,6-triiodobenzoyloxy) 
butanoate, M.P. 277.2-280.0° C. (dec.) (corn). 
Anal.—Calcd. for C11H19I3N2O6: C, 28.05; H, 2.63; 

I, 52.3. Found: C, 28.36; H, 2.55; I, 52.3. 
Example 18 

Ethyl (3 - acetamldo - 2,4,6 - triiodobenzoyloxy)ace 

rate [C; R1 is H, R2 is COCH3, R3 is H, R4 is CZHS] was 
prepared from 26.8 g. of sodium 3-acetamido-2,4,6-tri 
iodobenzoate and 6.4 ml. of ethyl chloroacetate in 100 
ml. of dimethylformamide according to the manipulative 
procedure described above in Example 17. The product 
was recrystallized from aqueous dimethylformamide and 
dried at 100° C. for ?ve hours to give 15 g. of ethyl 
(3 - acetamido — 2,4,6 - triiodobenzoyloxy) acetate, M.P. 
1930-19420 C. (corn). 
AnaL-Calcd. for C13H12I3NO5: C, 24.29; H, 1.88; I, 

59.2. Found: C, 24.35; H, 2.41; I, 59.7. 
Example 19 

Ethyl 2 - (3 - acetamido - 2,4,6 - triiodobenzoyloxy) 

butanoate [C; R1 is C2H5, R2 is C0CH3, R3 is H, R4 is 
C3H5] was prepared from 26.8 g. of sodium 3-acetamido 
2,4,6-triiodobenzoate and 11 g. of ethyl m-bromo-n 
butyrate in 100 ml. of dimethylformamide according to 
the manipulative procedure dmcribed above in Example 
17. The product was recrystallized from 300 ml. of 
isopropyl alcohol and dried at 100° C. for two days to 
give 23 g. of ethyl 2-(3-acetamido-2,4,6-triiodobenzoyl 
oxy)butanoate, M.P. 159.0-161.6° C. (corn). 

Anal.—-Calcd. for C15H16I3NO5: C, 26.84; H, 2.40; I, 
56.74. Found: C, 26.55; H, 2.33; I, 56.32. 

Example 20 

Ethyl (3 - amino - 2,4,6 - triiodobenzoyloxy)acetate 
[C; R1 is H, R2 is H, R3 is H, R4 is C2H5] was prepared 
from 25.7 g. (0.05 mole) of 3-amin-o-2,4,6-triiodobenzoic 
acid, 6.4 ml. (0.06 mole) of ethyl chloroacetate and 
2.65 g. (0.025 mole) of sodium carbonate in 100 ml. of 
dimethylformamide according to the manipulative pro 
cedure described above in Example 17. The product was 
recrystallized from 700 ml. of isopropyl alcohol and dried 
at 70° C. for eighteen hours to give 11.5 g. of ethyl (3— 
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6 
amino - 2,4,6 - triiodobenzoyloxy)aoetate, M.P. 125.2 
128.4‘’ C. (com). 

Anal.—-Calcd. for CnH10I3NO4: C, 21.98; H, 1.68; I, 
63.36. Found: c, 22.08; H, 1.63; I, 62.92. 

Example 21 

Ethyl 2 - (3,5 - dizrcelamz'do - 2,4,6 - triiodobenzoyl 

0.xy)pr0pan0ate [C; R1 is CH3, R2 is COCH3, R3 is 
CH3CONH, R‘1 is C2H5] was prepared from 127.2 g. of 
sodium 3,5-diacetamido-2,4,6-triiodobenzoate and 40 g. 
of ethyl a-bromopropionate in 800 ml. of dimethylform 
amide according to the manipulative procedure described 
above in Example 17. The product was recrystallized 
from 1500 ml. of dilute dimethylformamide and dried at 
100° C. for ?ve days to give ethyl 2-(3,5-diacetamido— 
2,4,6-triiodobenzoyloxy)propanoate, M.P. 264° C. (dec) 
(corn). 

Anal.--Calcd. for C16H1-1I3N20?: C, 26.91; H, 2.40; I, 
53.32. Found: C, 27.21; H, 2.38; I, 52.83. 

Example 22 

Ethyl 2-(3-amino-2,4,6 - triiodobenzoyloxy)propanoate 
[C; R1 is CH3, R2 is H, R3 is H, R4 is C2H5} was pre 
pared from 51.5 g. of 3-amino-2,4,6-triiodobenzoic acid, 
20 g. of ethyl a-hromopropionate and 5.3 g. of sodium 
carbonate in 200 ml. of dimethylformarnide according to 
the manipulative procedure described above in Example 
17. The product was recrystallized ?rst from isopropyl 
alcohol and then from methanol and dried at 70° C. for 
about ?fteen hours to give 36.5 g. of ethyl 2-(3-amino 
2,4,G-triiodobenzoyloxy)propoanoate, M.P. 1222-1238“ 
C. (corr.). 

Anal.———Calcd. for CmHygLgNOqi C, H, I, 61.91. Found: C, 23.66; H, 2.13; I, 61.77. 

Example 23 
Ethyl 2-(3-amin0 - 2,4,6 - triiodobenzoyloxy)butanoate 

[C; R1 is C2H5, R2 is H, R3 is H, R4 is C2H5] was pre 
pared from 51.5 g. of 3-amino-2,4,?-triiodobenzoic acid, 
20 g. of ethyl a-bromo-n-butyrate and 5.3 g. of sodium 
carbonate in 200 ml. of dimethylformamide according to 
the manipulative procedure described above in Example 
17. The product was recrystallized from isopropyl alco 
hol to give 48 g. of ethyl 2-(3-amino-2,4,6-triiodobenzoyl 
oxy)butanoate, M.P. 72-75 ‘’ C. (uncorr.). The latter 
material was recrystallized first from methanol and then 
from isopropyl alcohol and dried for twenty-four hours 
at 65° C. and for ninety-six hours at 50° C. in vacuo to 
give a sample having the M.P. 76.4—77.8° C. (corn). 

Anal.-—Calcd. for C13H14I3NO4: C, 24.82; H, 2.24; 
I, 60.53. Found: C, 24.85; H, 2.31; I, 60.24. 

Example 24 
Ethyl 2-(3-acetamido-2,4,6-triiodobenzoyloxy)propano 

ate [C; R1 is CH3, R3 is COCH3, R3 is H, R4 is C2H5] 
was prepared from 40 g. of 3-acetamido-2,4,6-triiodoben 
zoic acid, 15 g. of ethyl a-‘bromopropionate and 3.9 g. of 
sodium carbonate in 150 ml. of dirnethylformamide ac 
cording to the manipulative procedure described above in 
Example 17. The product was recrystallized twice from 
200 ml. of isopropyl alcohol and then from a mixture of 
300 ml. of benzene and 100 ml. of n-hexane, and dried 
for seventy-two hours at 100° C. to give 26 g. of ethyl 
2-( 3-acetamido-2,4,?-triiodobenzoyloxy ) propanoate, M.P. 
169.6—l71.2° C. (corn). 
Anal.——Calcd. for C14H14I3NO5: C, 25.60; H, 2.15; 

I, 57.95. Found: C, 25.38; H, 1.85; I, 57.92. 
Alternatively, ethyl 2-(3-acetamido - 2,4,6 - triiodoben 

zoyloxy)propanoate can be prepared from ethyl 2-(3 
amino~2,4,6-triiodobenzoyloxy)propionate and acetic an 
hydride in the presence of a trace of sulfuric acid accord 
ing to the manipulative procedure described below in Ex 
ample 41. 
Ethyl 2- ( 3-acetamido-2,4,6-triiodobe nzoyloxy) propane 

ate was found to have an intraperitoneal toxicity in mice 
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(ALD?o) of greater than 8000 mg./kg., and was absorbed 
from the peritoneal cavity Within seven days, thus indicat 
ing its usefulness as a hepatolienographic agent. 

Example 25 

3,5-diacetamida-2,4,6-triiod0benzayloxyacetic acid [A; 
R1 is H, R2 is COCH3, R3 is CH3CONH] .—Ethyl (3,5-di 
acetamido-2,4,6-triiodo-benzoyloxy)acetate (47 g., 0.067 
mole) (Example 1) was suspended in 250 ml. of water, 
30 ml. of 2 N sodium hydroxide solution was added, and 
the mixture was heated with stirring on a steam bath. 
Methanol was added from time to time to cause partial 
solution of the solid material. After the pH of the solu 
tion had dropped to near the neutral point, 10 ml. of addi 
tional 2 N sodium hydroxide solution was added and heat 
ing was continued. After a total heating time of about 
three hours, the reaction mixture was ?ltered, diluted 
with water and the ?ltrate was made acid with 6 N hydro 
chloric acid. The solid product was collected, washed 
with water and acetone and dried at 100° C. to- give 41 g. 
of 3,5-diacetamido - 2,4,6, - triiodobenzoyloxyacetic acid. 
The latter material was dissolved in 55 ml. of dimethyl 
formamide. The solution was ?ltered, and the ?ltrate was 
diluted with 200 ml. of water. The puri?ed material was 
collected by ?ltration and dried at 100° C. for three days, 
giving a sample of the compound with the M.P. 287.5° C. 
(inde?nite) (corn). 

Al’lClL-Cillcd. fOI' C13H11I3N2OBI I, N, Found: I, 56.8; N, 4.09. Neut. Equiv. Calcd.: 672. 

Found: 667. 
Example 26 

3,5-diformylamino - 2,4,6 - triiodobenzoyloxyacetic acid 
[A; R1 is H, R2 is CO‘H, R3 is HCONH] can be prepared 
by replacement of the ethyl (3,5-diacetamido-2,4,6-triio 
dobenzoyloxy)acetate in Example 25 by a molar equiva 
lent amount of ethyl (3,5-diformylamino-2,4,6‘triiodoben_ 
zoyloxy) acetate. 

Example 27 

3,5-dipropionylamino-2,4,6-trii0d0benzoyloxyacetic acid 
[A; R1 is H, R2 is COCH2CH3, R3 is CH3CH2CONH] 
can be prepared by replacement of the ethyl (3,5-diacet 
amido-2,4,6-triiodobenzoyloxy)acetate in Example 25 by 
a molar equivalent amount of ethyl (3,5-dipropionyl 
amino-2,4,6-triiodobenzoyloxy)acetate. 

Example 28 
3-acetylamina-S-propionylamino - 2,4,6 - triiodobenzo 

yloxyacetic acid [A; R1 is H, R2 is COCH3, R3 is 
CHgCHzCONH] can be prepared by replacement of the 
ethyl (3,5-diacetarnido-2,4,é-triiodobenzoyloxy)acetate in 
Example 25 by a molar equivalent amount of ethyl (3 
acetylamino-Sepropionylamino - 2,4,6 - triiodobenzoyloxy) 

acetate. 
Example 29 

3,5-dibutyrylamino - 2,4,6-Uii0d0benz0yloxyacetic acid 

[A; R1 is H, R2 is CO(CH2)2CH3, R3 is 
CH3(CHZ)ZCONH] 

can be prepared by replacement of the ethyl (3,5-diacet~ 
amido-2,4,6-triiodobenzoyloxy)acetate in Example 25 by 
a molar equivalent amount of ethyl (3,5-dibutyrylarnino 
2,4,6-triiodobenzoyloxy) acetate. 

Example 30 
3-acetylamino-5-capr0ylamino - 2,4,6 - triiodobenzoyl 

oxyacetic acid [A; R1 is H, R2 is COCH3, R3 is 
(CH3(CH2)4CONH] can be prepared by replacement of 
the ethyl (3,5-diacetamido-2,4,6-triiodobenzoyloxy)ace 
tate in Example 25 by a molar equivalent amount of ethyl 
(3-acetylamino - 5 - caproylamino - 2,4,6 - triiodobenzoyl 

oxy)acetate. 
Example 31 

3-propionylamino - 2,4,6 - triiodobenzoyloxyacetic acid 
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[A; R1 is H, R2 is COCH2CH3, R3 is H] can be prepared 
by replacement of the ethyl (3,5-diacetamido-2,4,6-triiodo 
ibenzoyloxy)acetate in Example 25 by a molar equivalent 
amount of ethyl (3-propionylarnino-2,4,6-triiodobenzoyl 
oxy) acetate. 

Example 32 
3-butyrylamina-2,4,6-trii0dobenz0yloxyacetic acid [A; 

R1 is H, R2 is CO(CH2)2CH3, R3 is H] can be prepared 
by replacement of the ethyl (3,5 -diacetamido-2,4,6-triiodo 
benzoyloxy)acetate in Example 25 by a molar equivalent 
amount of ethyl (3‘butyryIamino-ZA,?-triiodobenzoyloxy) 
acetate. 

Example 33 

3,5-diacetamid0-2,4,6'-trii0d0benz0yloxypentanoic acid 
[A; R1 is CH3(CH2)2, R2 is COCH3, R3 is CH3CONH] 
can be prepared by replacement of the ethyl (3,5-diacet 
amido-2,4,é-triiodobenzoyloxy)-acetate in Example 25 by 
a molar equivalent amount of ethyl 2-(3,5-diacetamido 
2,4,6-triiodobcnzoyloxy ) pentanoate. 

Example 34 

3,5-diacetamid0-2,4,6-triiodobenzoyloxyhexanoic acid 
[A; R1 is CH3(CH2)3, R2 is COCH3, R3 is CHBCONH] 
can be prepared by replacement of the ethyl (3,5-diaceta 
mido-2,4,6-triiodohenzoyloxy)acetate in Example 25 by 
a molar equivalent amount of ethyl 2-(3,5-‘diacetamido 
2,4,6-triiod0benzoyloxy)hexanoate. 

Example 35 

3,5-diacemmid0-2,4,6-triiod0benz0yl0xy - 3 - metlzylbu 

tanoic acid [A; R1 is (CH3)2CH, R2 is COCH3, R3 is 
CH3CONH] can he prepared by replacement of the ethyl 
(3,5~diacetamido-2,4,6-triiodobenzoyloxy)acetate in Ex 
ample 25 by a molar equivalent amount of ethyl 2-(3,5-di 
acetamido-2,4,6-triiodobenzoyloxy)-3-methylbutanoate. 

Example 36 

2-(3,5-diacetamld0 - 2,4,6 - trz'iodobenzoyl'oxy)butanoic 
acid [A; R1 is C2H5, R2 is COCH3, R3 is CH3CONH] 
was prepared from 25.4 g. of ethyl 2-(3,5-diaoetamido 
2,4,6-triiodobenzoyloxy)butanoate and 23 ml. of 1.83 N 
sodium hydroxide solution in aqueous methanol accord 
ing to the manipulative procedure described above in 
Example 25 except that the reaction mixture was heated 
for about thirty hours. There was thus obtained 2-(3,5 
diacetamido-2,4,6-triiodobenzoyloxy)butanoic ‘acid, M.P. 
284° C. (dec.) (corn) when recrystallized from meth 
anol. 

Analysis.--Calcd. for C15H15I3N2O5: N, I, 54.4. 
Found: N, 3.91; I, 54.8. Neut. Equiv. Calcd.: 700. 
Found: 698. 

2 - (3,5-diacetamido-2,4,6-triiodobenzoyloxy)butanoic 
acid was found to have an intravenous toxicity (LD5O) in 
the mouse of 5700:300 mg./kg., and produced excellent 
shadows of the gallbladder in X-ray pictures when ad 
ministered intravenously to cats in a dose of 100 mg./ kg. 

Example 37 

Sodium 2-(3,5-diacetamido - 2,4,6 - triiodobenzoyloxy) 
butanoate is prepared by reacting 2-(3,5-diacetamido 
2,4,6-triiodobenzoyloxy)butanoic acid with a molar equiv 
alent amount of aqueous sodium hydroxide solution. A 
clear solution of the sodium salt results, ‘and said salt 
can be obtained in solid form by concentration of the 
solution in vacuo. 
By replacement of the sodium hydroxide in the preced 

ing preparation by a molar equivalent amount of potas 
sium hydroxide, calcium hydroxide, ammonium hydrox 
ide, diethanolamine or N-methylglucamine, there can be 
obtained, respectively, the potassium, calcium, ammonium, 
diethanolammonium or N-methylglucammonium salts of 
2- ( 3 ,5 'diacctamido-2,4,6-triiodobenzoyloxy ) butanoic acid. 
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Example 38 

3-acetamid0-2,4,d-triiodobenzoyloxyacetic acid [A; R1 
is H, R2 is COCH3, R3 is H] was prepared from 19 g. 
of ethyl (3-acetamido-Z,4,6-triiodobenzoyloxy)acetate 
and 15.5 ml. of 1.82 N sodium hydroxide solution in 
aqueous methanol according to the manipulative pro 
cedure described above in Example 25 . There was thus 
obtained 14 g. of 3-acetamido-2,4,6-triiodobenzoyloxy 
acetic acid, M.P. 212.6~214.6° C. (corn) when recrystal 
lized from aqueous ethanol. 

Anal.—Calcd. for C11H8l3NO5: I, 61.91. Found: I, 
62.10. Neut. Equiv. Calcd: 615. Found: 620. 

Example 39 

2-(3-amino-2,4,6-Irii0dobenzoyloxy)butanoic acid [A; 
R1 is C2H5, R2 is H, R3 is H] was prepared from 15.4 g. 
of ethyl 2-(3-amino-2,4,6-triiodobenzoyloxy)butanoate 
and 12.1 ml. of 2.07 N sodium hydroxide solution in 
aqueous ethanol according to the manipulative procedure 
described above in Example 25. The crude product was 
dissolved in 200 m1. of 5% sodium bicarbonate solution, 
the solution was ?ltered and the ?ltrate made acid with 
dilute hydrochloric acid. The product was collected by 
?ltration, washed with water, dried, and recrystallized 
from acetic acid, again washed with water and dried at 
100° C. in vacuo to give 8 g. of 2-(3-amino-2,4,6-tri 
iodobenzoyloxy)butanoic acid, M.P. l24.2—129.4° C. 
(corn). 
Anal.--Calcd. for C11H1DI3NO4I C, H, I, 

63.4. Found: C, 21.92; H, 1.67; I, 63.2. 
2-(3-amino-2,4,6-triiodobenzoyloxy)butanoic acid was 

found to have an intravenous toxicity (ALDso) in the 
mouse of 565 mg./kg., and produced good shadows of 
the gallbladder in X-ray pictures when administered 
either intravenously or orally to cats in a dose of 100 
mg./kg. 

Example 40 

3-amin0-2,4,6-!rii0d0benzoyloxyacetic acid [A; R1 is 
H, R2 is H, R3 is H] was prepared from 22 g. of ethyl (3 
amino-Z,4,6-triiodobenzoyloxy)acetate and 19 ml. of 1.93 
N sodium hydroxide solution in aqueous ethanol accord 
ing to the manipulative procedure described above in Ex 
ample 25. The product was recrystallized from 800 ml. 
of isopropyl alcohol to give 14 g. of 3-amino-2,4,6~tri 
iodobenzoyloxyacetic acid, M.P. 173.2—l75.6° C. (corn). 

Anal.-—Calcd. for CQHGI3NO4: I, 66.5. Found: I, 
66.8. Neut. Equiv. Calcd.: 573. Found: 574. 

3—amino-2,4,6-triiodobenzoyloxyacetic acid was found 
to have an intravenous toxicity (ALDsu) in the mouse 
of 375 mg./kg., and produced good shadows of the gall 
bladder in X-ray pictures when administered orally to 
cats in a dose of 100 mg./kg. 

Example 41 

2-(3-acetamido - 2,4,6 - triiodobenzoyloxy)butanoic 
acid [A; R1 is C2H5, R2 is COCH3, R3 is H].—A mixture 
of 30 g. of 2-(3-amino - 2,4,6 - triiodobenzoyloxy)buta 
noic acid, 50 ml. of acetic anhydride and two drops of 
concentrated sulfuric acid was heated on a steam bath for 
?fteen minutes. The excess acetic anhydride was de 
stroyed by careful addition of warm water and the re 
action mixture was diluted with water to a volume of 1 
liter. The solid product was collected by ?ltration, 
washed with water and recrystallized from aqueous di 
methylformamide. The resulting product was dissolved in 
dilute sodium hydroxide solution, the solution was ?l 
tered, and the ?ltrate was acidi?ed with hydrochloric 
acid. The resulting precipitate was collected by ?ltration, 
washed with water and dried at 100° C. for twenty-hour 
hours to give 2-t(3-acetamido-2,4,6-triiodobenzoyloxy) 
butanoic acid, M.P. 125.4-l35.0° C. (dec.) (corn). 

Anal.—~Calcd. for C13H12I3NO5: C, 24.29; H, 1.88; I, 
59.23. Found: C, 24.34; H, 1.51; I, 59.01. 
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Z-(B-acetamido - 2,4,6 - triiodobenzoyloxy) butanoic 
acid was found to have an intravenous toxicity (ALDM) 
in the mouse of 2500 mg./kg., and produced good shad 
ows of the gallbladder in X-ray pictures when adminis 
tered intravenously to cats in a dose of 100 mgJkg. 

Example 42 
2-(3damino - 2,4,6 - triiodobenzoyloxy)propanoic acid 

[A; R1 is CH3, R2 is H, R3 is H] was prepared from 49 g. 
of ethyl 2-(3-amino - 2,4,6 - triiodobenzioyloxwpropano 
ate and 37.5 ml. of 2.14 N sodium hydroxide solution in 
aqueous ethanol according to the manipulative procedure 
described above in Example 25. The resulting product 
was recrystallized from 125 ml. of methanol and then 
from 125 ml. of isopropyl alcohol containing 30 ml. of 
2.14 N sodium hydroxide solution from which there sep 
arated 2-(3-amino - 2,4,6 - triiodobenzoyloxy)propanoic 
acid in the form of the sodium salt monohydrate, M.P. 
about 160.4“ C. (corn). 
Anal.—Calcd. for CmH1I3NNaO4.H2O: C, 19.16; H, 

1.45; I, 60.74; H20, 2.87. Found: C, 19.34; H, 1.65; I, 
60.94; H20, 3.20. 

Example 43 

2-(3-acetamido - 2,4,6 - triiodobenzoyloxy)propanoic 
acid [A; R1 is CH3, R2 is COCHS, R3 is H] was prepared 
from 49 g. of sodium 2-(3-amino - 2,4,6 - triiodobenzoyl 
oxy)propanoate, 100 ml. of acetic anhydride and 1 ml. of 
sulfuric acid according to the manipulative procedure de 
scribed above in Example 41. There was thus obtained 
2-(3-acetamido - 2,4,6 - triiodobenzoyloxy)propanoic acid 
as a monohydrate, M.P. about 104° C. (corn). 

Anal.—-Calcd. for c,,H,,I,No_.-,.H,o; I, 58.86; H2O, 
2.78. Found: I, 58.94; E20, 2.38. Neut. Equiv. Calcd; 
647. Found 647. 

Example 44 

2-(3,5-diacetamz'd0 - 2,4,6 - triiodobenzoylox?propa 
oic acid [A; R1 is CH3, R2 is COCHB, R3 is CH3CONH] 
was prepared from 25.7 g. of ethyl 2-(3,5“diacetamido 
2,4,6-triiodobenzoyloxy)propanoate and 14.75 ml. of 
2.025 N sodium hydroxide solution in aqueous ethanol 
according to the manipulative procedure described above 
in Example 25. There was thus obtained 2-(3,5-diacet 
amido - 2,4,6 - triiodobenzoyloxy)propanoic acid, M.P. 
about 300° C. (cor-r.) when recrystallized from aqueous 
dimethylformamide. 

Anal.—Calcd. for C14H13I3N2O6: I, 55.51. Found: I, 
55.33. Neut. Equiv. Calcd: 686. Found: 680. 

I claim: 
1. A compound having the formula 

R1 

COOCIJ‘HOOORI 
I I 

RI NHRz 

I 

wherein R1 represents a member of the group consisting 
of hydrogen and lower-alkyl, R4 represents lower-alkyl, R2 
represents a member of the group consisting of hydrogen 
and loWer-alkanoyl, and R3 represents a member of the 
group consisting of hydrogen and lower-alkanoylamino. 

2. A member of the group consisting of (A) com 
pounds having the formula 

R1 

COOéHCOOH 
I I 

I 

wherein R1 represents a member of the group consisting 
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of hydrogen and lower-alkyl, R2 represents a member of 
the group consisting of hydrogen and lower'alkanoyl, and 
R3 represents a member of the group consisting of hy 
drogen and lower-alkanoylamino; and (B) salts thereof. 

3. Ethyl (3,5-diacetamido - 2,4,6 - triiodobenzoy1oxy) 
acetate. 

4. Ethyl 2-(3,5-diacetamido - 2,4,6 - triiodobenzoyl 
oxy)-butanoate. 

5. Ethyl (3-acetamido - 2,4,6 - triiodobenzoyloxy) 
acetate. 

6. Ethyl 2-(3~acetan1ido - 2,4,6 - triiodobenzoyloxy) 
butanoate. 

7. Ethyl 2-(3,5-diacetamido - 2,4,6 - triiodobenzoyl 
oxy ) propanoate. 

8. Ethyl 2-(3-acetamido - 2,4,6 - triiodobenzoyloxy) 

propanoate. 
9. Ethyl (3-amino - 2,4,6 - triiodobenzoyloxy)acetate. 
10. Ethyl 2-(3-amino - 2,4,6 - triiodobenzoyloxy) 

propanoate. 
11. Ethyl 2 - (3 - amino - 2,4,6 

butanoate. 
12. 3,5-diacetamido - 2,4,6 - triiodobenzoyloxyacetic 

acid. 
13. 2 - (3,5 - diacetamido - 2,4,6 - triiodobenzoyloxy) 

butanoic acid. 
14. 3-aoetarnido-2,4,6-triiodobenzoyloxyacetic acid. 
15. 2—(acetamido - 2,4,6 - triiodobenzoyloxy)butanoic 

acid. 
16. 2d(3-acetamido - 2,4,6 - triiodobenzoyloxy)pro 

panoic acid. 
17. 2-(3,5-diaoetarnido - 2,4,6 - triiodobenzoyloxy) 

propanoic acid. 
18. 2-(3 - amino - 2,4,6 - triiodobenzoyloxy)butanoic 

acid. 
19. 3-amino-2,4,6-triiodobenzoyloxyacetic acid. 
20. 2-(3-amino - 2,4,6 - triiodobenzoyloxy)propionic 

acid. 

- triiodobenzoyloxy) - 
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21. The process for preparing a compound having the 

formula 
B1 

000 OHOOOH 
I I 

R5 NHRI 

I 

wherein R1 represents a member of the group consisting 
of hydrogen and lower-alkyl, R2 represents a member of 
the group consisting of hydrogen and loWer-alkanoyl, and 
R3 represents a member of the group consisting of hy 
drogen and lower-alkanoylamino, which comprises heat 
ing a lower-alkyl ester of said compound with approxi 
mately one molar equivalent of an alkali metal hydrox 
ide in aqueous-lower-alkanol solution. 

22. The process for preparing 2-(3,5-diacetamido 
2,4,6-triiodobenzoyloxy)butanoic acid which comprises 
heating a lower-alkyl ester of 2-(3,5-diacetamido-2,4,6 
triiodobenzoyloxy)butanoic acid with approximately one 
molar equivalent of an alkali metal hydroxide in aqueous 
loWer-alkanol solution. 
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